Methods: Qualitative semi-structured interviews were conducted with a University-based cohort of PDAP patients. One interviewer used an openended, evolving, topic guide and all interviews were recorded and transcribed verbatim. Data collection and analysis continued until saturation (n=20). The principles of the constant comparative method were followed and frameworks were used to help organise and analyse the data.
Introduction
Pain persistent following deafferenating dental procedures is a known outcome with an estimated frequency of 1.6% (Nixdorf & Moana-Filho 2011) .
This type of pain has been reported in the literature since the 1750s (Hunter 1803 ) and has been recognised to exist under a variety of different names including atypical odontalgia, phantom tooth pain, and persistent idiopathic facial pain (Lascelles 1966 , Harris 1974 , Campbell et al. 1990 , Graff-Radford & Solberg 1992 , Marbach 1996 , Glennon et al. 2004 , Baad-Hansen 2008 .
Each of these "pseudonyms" has slightly different defining criteria and this has led to ambiguity and confusion. An ontological approach has recently been used to reclassify persistent pain perceived within the dentoalveolar region as Persistent Dentoalveolar Pain disorder (PDAP) (Nixdorf et al. 2012) . One aim of reclassification is to provide a foundation from which to build a greater understanding of this phenomenon so that descriptive assessments, such as conducted here, can appropriately be linked with existing and future research.
One way to increase clinical understanding of a condition is to critically examine the patient's perspectives of it (Pope & Mays 1995) , which can be a pivotal initial step in the process. The patients' perspectives on the manifestations of their condition provide data about the features of the condition so that clinicians may diagnose earlier with greater confidence (Durham et al. 2013) . The qualitative approach used to examine patients' perspectives also helps to delineate the biopsychosocial impacts the condition exerts on the individual, which ultimately is one of the drivers behind seeking care. In patient-centred care these impacts should be the primary focus of clinicians when providing diagnoses and treatment (Turk et al. 2006) .
Qualitative research has demonstrated in other (persistent) orofacial pain conditions, that both the condition and the healthcare pathway patients travel in search of treatment result in significant biopsychosocial impacts (Pau et al. 2000 , Stoller et al. 2001 , Wolf et al. 2006 , Cohen et al. 2007 , Wolf et al. 2008 . These studies highlight orofacial pain's impacts on individuals' everyday lives and also explain the uncertainty it can cause and the concomitant anxiety this brings (Garro 1994 , Pau et al. 2000 , Anderson 2004 , Durham et al. 2010 . Some of the impacts that patients reported in these studies may be easily dealt with through simple adjustments in the logistics of healthcare pathways or by a slight alteration in clinician's behaviour, for example giving a provisional diagnosis as early as possible (Anderson & Thomas 2003 , Anderson 2004 , Durham et al. 2010 . Some of the impacts may also highlight areas of need that require research or instrument development. These impacts may not, however, be identified unless patients are able to discuss their experiences of their condition in-depth. A qualitative study was therefore undertaken with PDAP patients aiming to firstly identity a set of putative set of items for a screening instrument for PDAP, the results of which are now published (Durham et al. 2013) , and secondly to examine the impacts of PDAP by giving patients the opportunity to discuss their experiences of their condition in-depth. This paper, therefore, examines the second aim of the qualitative study; the patients' reported experiences of the biopsychosocial impacts of PDAP and its healthcare pathway in order to provide a larger context in which to understand the disorder.
Methods
This study was approved by the local institutional board review process (University of Minnesota, study number 1104S98353) and took a qualitative approach employing semi-structured interviews and an open-ended, evolving, topic guide in order to collect data on patient experiences of PDAP. This paper uses the same dataset arising from a cohort of patients interviewed for another published study (Durham et al. 2013) .
Patients with PDAP were diagnosed using a combination of the currently published and accepted criteria for PDAP (Nixdorf et al. 2012) , atypical odontalgia (Woda & Pionchon 1999 , Baad-Hansen 2008 , List et al. 2008 ), idiopathic toothache (Melis et al. 2003) , and persistent idiopathic facial pain (International Classification Headache 2004) . The purposive, maximum variation, sample (n=22) was taken from one University-based population of PDAP patients (n=37) and aimed to sample a depth and a breadth of experiences of PDAP (Table 1) . Of the twenty-two patients approached one declined in absentia over two scheduled interview appointments. All participants had been examined by one or more boarded experts in orofacial pain and had extensive multidisciplinary assessments, including imaging, to exclude any local, systemic, or distant pathology that could have been the source of the patient's pain.
After informed written consent, a single interviewer (JD) conducted all interviews either face-to-face or, due to the exigencies of travelling distance, by telephone. The interviewer was uninvolved in any of the patients' care. All interviews were digitally recorded, transcribed verbatim, and then crosschecked for accuracy. Data collection and analysis were concurrent and broadly followed the principles of the constant comparative method (Glaser 1965 ). An iterative and inductive analysis was undertaken coding the transcripts line-by-line and using frameworks (theme-by-theme and case-bycase) to organise the coded data (Ritchie & Lewis 2003) . Data collection and analysis continued until saturation, that is when no new themes or ideas emerged from on going analysis. In this study data saturation occurred after twenty interviews. In the presentation of the results we have provided quotations to help illustrate and support the points made. The patient details in parenthesis following the quotations can be cross-referenced to Table 1 .
Results
The patients' description of their pain has been covered in detail in a previous publication (Durham et al. 2013) , but it is important to briefly outline the start of the patient's pain experience as it is the beginning of the patient's healthcare journey. The majority of those interviewed reported first experiencing the symptom of pain after a routine visit to, and treatment from, their dentist. When the patient reflected on their reason for attending their dentist for this treatment it was because in their terms they had a "toothache" (Pt 4), which they described using terms that would classically indicate either pain from a pulpal or periradicular origin.
"It was just like a…it was more than a ache, ya know, like a throbbing, and it just… It just wouldn't go away" (Pt 15)
Inevitably all participants then reported having an intervention from a dental professional aimed at the potential cause of the presumed odontogenic pain.
These interventions were either endodontic or exodontic in nature. Post procedure all participants then described ongoing pain with descriptions falling broadly into two groups. One group reported that the post procedure pain was clearly different to the toothache prior to treatment, whereas the other group explained that it continued to be the same. Both groups identified the origin of their pain as either a very discreet area where the tooth once was, in the case of extractions, or the tooth itself, in the case of root canal treatment. It was this very definite, distinct, and well-defined "origin" to their pain that they articulated drove their belief that a dental (biomedical) intervention was needed to help resolve their symptom of pain. Participants in this study reported having seen more than one healthcare speciality (minimum number 2, maximum number 8) including: general dentists, primary care physicians, endodontists, oral surgeons, neurology, ear nose and throat surgeons, pain psychologists, periodontists, oral medicine specialists, physical therapists, and orofacial pain practitioners. They explained that generally this was, in the first instance, due to onwards referral from the last care provider who had either exhausted all possibilities with them or felt an alternative diagnosis might be possible. Some, however, reported the desperation of the continuing pain, "I mean, I was willing to do pretty dramatic things to get rid of that pain" (Pt 9), and their search for answers, which could lead them to investigate other specialities. This they explained could lead them to both recognised and unrecognised authorities in the area. Patients also reported examining, and in some instances undergoing, alternative therapies including: chiropractic care and acupuncture.
Once an accurate diagnosis of PDAP was given, individuals' accounts highlight the struggle they faced to understand and accept the nature of the problem. This difficulty in acceptance related to the almost intangible nature of the problem and conceptualising that the nerves that involved in the transmission of pain could not be repaired in some form or another.
"Because, you can't see it [the neuropathic pain], and you can't do a test or a CT scan or an MRI and show that something is there. Um…so it's frustrating to find out what the cause is." (Pt 20) "Well it's hard to believe when…when you're a patient, and you go in and ya know, they do those tests and things, and he really did a super job. And then um…ah…he's says well, ya know, it looks to me like it's trigeminal neuroptic [sic, neuropathic] pain. Ya know you still wonder…Did they miss something?" (Pt 10) "That [accepting of the pain] has just been recent. That has been within the last couple of years. The beginning was more a denial kind of thing. I wanted it gone. I wanted it handled, and so I am sure that is where all of the multiple procedures came in. I was looking for something [emphasis from patient] that was eventually going to stop this pain" (Pt 1)
The persistent nature of the pain had a tiring effect, "it takes away from the horsepower that I need" (Pt 5), and there were few areas of life that it did not impact upon. The majority of the biopsychosocial impacts reported were interrelated. 
my parents are elderly. I just didn't visit them. I didn't call em…I was supposed to be doing other things…I just didn't do 'em" (Pt 8)
Patients within the sample did not consistently report stigmatisation and discreditation (Goffman 1963 ) of their persisting pain by family and friends.
They seemed to report receiving social support for their problem, but there were sporadic reports from individual patients that some health professionals felt their complaint was the result of another problem. The other problems implicated would seem to be stigmatising conditions from the patient's perspective. Despite multiple failed treatments the continued social support may have been related to a strong patient (and societal) illness representation that local tooth-related pathology was causing the pain. This suggests that professionals just hadn't found the problem as yet; they were medically explained symptoms and so readily accepted and easy to build an illness representation around (Goodman et al. 2005 Self-taught management strategies for the on going pain varied enormously.
"In fact, the one dentist in my husband
The three most common pain reducing strategies that were reportedly employed were: decreasing their amount of talking, applying ice to the area of pain, and chewing gum. Those who had tried systemic medications for their pain explained that it was of some benefit, but that sometimes the side effects outweighed the benefits.
As a result some reported having stopped taking the medication(s) because of its high level of impact on their everyday lives.
"I don't really want to take medication, cuz medication ah…ya know, either really affects me a funny way, or I can't function in my day-to-day. And I would rather have, knowing this familiar pain, and go along with my life then taking medication that is compromising who I am or what I can do" (Pt 20) "The pain has gone down, so I can still function now in my dayto-day. It took me a couple of months, I think for the…for me to get used to all the side effects and maybe the medicine to stabilize cuz I still had the ups and downs of the pain" (Pt 8)
The recurring feeling about management of PDAP reported was that this pain condition was something that was going to last forever and there was little further that they could do other than live with it, "I'm not gonna get rid of it. It's like Samsonite luggage. I have it forever" (Pt 16).
Discussion
There is a clear description of a localised pain that persists despite treatments, which although reported as a low intensity, exerts significant biopsychosocial impacts. Given the nature of the biopsychosocial impacts reported it is likely that oral health related quality of life measures (OHRQOL) would capture some, if not all, of these impacts and may represent a useful mechanism to objectively measure the impact of this pain, and is a topic that remains unexplored.
Seemingly given the very localised nature and low intensity of PDAP the sample tended not to reconstruct the pain as anything other than a tooth related pain. This is in direct contrast to qualitative studies conducted with sufferers of Temporomandibular Disorders (TMDs) who reconstructed their pain, prior to diagnosis, as something sinister or serious (Durham et al. 2010 . The very localised nature of the pain may also have been one of factors that prevented felt or enacted stigma (Goffman 1963) from occurring in the majority of the sample. The pain was easier to conceptualise and "biomedically diagnose" for clinicians than a pain that referred or radiated to other areas such as TMDs (Durham et al. 2010 ).
Discreditation of their complaint was reported by some of the sample and this tended to be in those who had returned multiple times to the same clinician.
This repeat attendance potentially called into question the clinician's diagnostic ability and management of the pain. As well, it may be that this affront resulted in clinicians taking a defensive stance based on the "objectivity" of the somewhat blunt diagnostic tests/tools dentistry possesses for this type of pain (Hyman & Cohen 1984 , Tidwell et al. 1999 , Jafarzadeh & Abbott 2010a , Jafarzadeh & Abbott 2010b . The sample's illness representation of the problem was that, given its initial presentation and localised nature, it was odontogenic and this seemingly both drove their repeated attendance, and reinforced their and the professionals' perception that further dental treatment was required.
Disease conviction, a slightly broader construct, has been shown to be high in patients with persistent orofacial pain previously (Allerbring & Haegerstam 1995 , Pigg et al. 2013 . In the first instance, however, our cohort had a rationale as to why they felt the pain had a somatic origin. It is conceivable that from this viewpoint, a lay diagnosis of odontogenic pain, they may actually even be conditioned by exposure to multiple ineffectual treatments to more firmly hold the belief that pain means damage.
Eventually the repeated attendances, multiple failed treatments, or the receipt of a correct diagnosis called into question the epistemological authority of the healthcare professionals. Given that most patients reported believing the tooth (socket) was the cause of the problem receiving a correct diagnosis challenged their illness representation. Within the data it would appear that this realisation of a misdiagnosis and the subsequent explanation of the somewhat intangible, idiopathic, nature of PDAP is a difficult point in the patient's journey through care. Not only is it difficult to comprehend and reconceptualise their problem, repeated tooth-centric treatments have left the individual potentially less responsive to other attempts at management through a variety of biopsychosocial changes (Hunter 1803 , Glaser 1928 , McElin & Horton 1947 , Marbach & Raphael 2000 , Israel et al. 2003 , Fine 2011 ).
There are limitations to our dataset in that we used a purposive sample from a University cohort and therefore by its very nature our sample is not representative. Our sample does, however, explore a depth and breadth of individuals' experiences in a sample of patients with a varying presentation of PDAP (i.e. anatomic location, pain intensity, pain quality, aggravating factors, alleviating factors). Apparent in our data is that patients were clearly seeking and receiving large amounts of healthcare, which consumes considerable resources to obtain diagnosis and "treatment" of PDAP.
Our sample clearly experienced repeated interventions targeting presumed odontogenic pain and this is not uncommon in persistent orofacial pain (Allerbring & Haegerstam 1995 , Marbach & Raphael 2000 , Oshima et al. 2009 , Pigg et al. 2013 . Given emerging evidence in PDAP and other persistent pain conditions these repeated interventions may have exerted biopsychosocially damaging effects through central sensitisation, creation of helplessness, operant conditioning in pain beliefs, or the creation of a liminal state between health and illness (Madland & Feinmann 2001 , Flor et al. 2002 , List et al. 2007 , Fernandez-de-las-Penas et al. 2009 , Durham et al. 2010 , Anderson et al. 2011 , Cady et al. 2011 , Lorduy et al. 2013 . There is an urgent need for more expedient mechanisms by which to identify PDAP earlier either through new screening instrumentation, determination of predictive factors, identification of biomarkers, improved diagnostic imaging techniques, or revised logistical arrangements for suspicious post-procedure symptoms.
Earlier identification of PDAP may be one way to help reduce the reported biopsychosocial impacts of the healthcare pathway by decreasing the number care providers seen, procedures experienced, and costs incurred. It is also conceivable, but not proven, that earlier identification will help improve the efficacy of treatment since treatments may be more effective when applied earlier with the disorders, before increased "centralization" of their pain occurs.
Conclusion
PDAP produces significant biopsychosocial impacts, some of which may be influenced by the healthcare pathway the patient experiences. Research focusing on understanding this pathway is needed to minimize the impact PDAP has on individual patients.
